Arg Arg Asn Thr 
Ser Pro lie Thr 
Arg Asp Ala Arg 
Gly Gly Gin Val 
5 Gly Glu Asn Leu 

Pro Phe Ser Phe 
Pro Leu Phe Gly 
Lys lie Glu He 
Leu Glu Arg Ala 

10 Gin He Gly Leu 
Ser Asn Leu Val 
Arg Glu Leu Ser 
Arg Asn Leu Leu 
Asp Arg Gly Trp 

15 Asp Val Phe Lys 

Cys Tyr Pro Thr 
Ala Tyr Thr Arg 
Leu Glu He Tyr 
Val Pro Gly Thr 

20 Gly Lys Cys Gly 
Pro Asp Leu Asp 
Ser His His Phe 
Glu Asp Leu Gly 
His Ala Arg Leu 

25 Gly Glu Ala Leu 
Lys Arg Glu Lys 
Lys Glu Ser Val 
Gin Val Asp Thr 
His Arg He Arg 

30 Val Asn Ala Ala 
Tyr Ser Leu Tyr 
Asn Gly Leu Leu 
Gin Asn Asn His 
Val Ser Gin Glu 

35 Val Thr Ala Tyr 

Glu He Glu Asp 
Glu Glu Val Tyr 
Thr Gin Glu Glu 
Asp Glu Ala Tyr 

40 Val Tyr Glu Glu 
Glu Ser Asn Arg 
Val Thr Lys Asp 
Glu lie Gly Glu 
Leu Leu Met Glu 



Phe Gly Asp Phe Val Ser 
Gin Arg Tyr Arg Leu Arg 
Val He Val Leu Thr Gly 
Ser Val Asn Met Pro Leu 
Thr Ser Arg Thr Phe Arg 
Arg Ala Asn Pro Asp He 
Ala Gly Ser He Ser Ser 
He Leu Ala Asp Ala Thr 
Gin Lys Ala Val Asn Ala 
Lys Thr Asp Val Thr Asp 
Asp Cys Leu Ser Asp Glu 
Glu Lys Val Lys His Ala 
Gin Asp Pro Asn Phe Arg 
Arg Gly Ser Thr Asp He 
Glu Asn Tyr Val Thr Leu 
Tyr Leu Tyr Gin Lys He 
Tyr Glu Leu Arg Gly Tyr 
Leu He Arg Tyr Asn Ala 
Gly Ser Leu Trp Pro Leu 
Glu Pro Asn Arg Cys Ala 
Cys Ser Cys Arg Asp Gly 
Thr Leu Asp lie Asp Val 
Val Trp Val He Phe Lys 
Gly Asn Leu Glu Phe Leu 
Ala Arg Val Lys Arg Ala 
Leu Gin Leu Glu Thr Asn 
Asp Ala Leu Phe Val Asn 
Asn lie Ala Met He His 
Glu Ala Tyr Leu Pro Glu 
He Phe Glu Glu Leu Glu 
Asp Ala Arg Asn Val He 
Cys Trp Asn Val Lys Gly 
Arg Ser Val Leu Val He 
Val Arg Val Cys Pro Gly 
Lys Glu Gly Tyr Gly Glu 
Asn Thr Asp Glu Leu Lys 
Pro Asn Asn Thr Val Thr 
Tyr Glu Gly Thr Tyr Thr 
Gly Asn Asn Pro Ser Val 
Lys Ser Tyr Thr Asp Gly 
Gly Tyr Gly Asp Tyr Thr 
Leu Glu Tyr Phe Pro Glu 
Thr Glu Gly Thr Phe He 
Glu 



Leu 




vai 


Asn 


He 


Asn 


■true 


Arg 


ryr 


Ala 


Ser 


Ser 


Aia 


Aia 


Ser 


Thr 


Gly Val 


Gin 


Lys 


Tnr 




Glu 


He 


Tyr 


l nr 


Asp 


Jrllc 


Car 


Sen 


lie 


vaiy 


lie 


Car 


Glu 


Gin 




olU 


Leu 


iyr 


lie 


Asp 


Pne 


U1U 


Aia 


oxu 


Ser 


Asp 


Leu 


rxie 


l nr 


Ser 


Ser 


Asn 


Tyr 


H1S 


Tl a 

ne 


Asp 


Gin 


Val 


Pne 


Cys 


Leu 




Glu 


Lys 


Lys 


Arg 


Leu 


Ser 


Asp 


Glu 


Gly 


Tl * 

ne 


Asn 


Arg 


Gin 


Pro 


Tnr 


Tin 

ne 


vjin 


biy 


Gly Asp 


Pro 


Giy 


inr 


vai. 


Asp 


Glu 


Asp 


UxU 


OCX. 




Leu 


Lys 


i ie 


ulu 


Asp 


Cor* 


Gin 


Asp 


Lys 


nlS 


vjIU 


IXC 


Val 


Asn 


Ser 


Aia 


urn 


Ser 


Pro 


He 


Pro 


His 


Leu 


VjIU 


Trp 


Asn 


Glu 


Lys 


Cys 


Aia 


His 


His 


Gly 


Cys 


Thr 


Asp 


Leu 


Asn 


He 


Lys 


Thr 


Gin 


Asp Gly 


Glu 


Glu 


Lys 


Pro 


Leu 


Leu 


Glu 


Lys 


Lys 


Trp 


Arg 


Asp 


Ti- 
ne 


vai 


Tyr 


Lys 


Glu 


Ala 


Ser 


Gin 


Tyr 


Asp 


Arg 


Leu 


Ala 


T* 1 -» 

Ala 


Asp 


Lys 


Arg 


Val 


Leu 


Ser 


vai 


lie 


Pro 


Gly 


Gly 


Arg 


lie 


Phe 


Thr 


Ala 


Lys 


Asn 


Gly 


Asp 


Phe 


Asn 


His 


Val 


Asp 


vai 


Glu 


Glu 


Pro 


Glu 


Trp 


CjIU 


Ala 


Glu 


Arg 


Gly 


Tyr 


ne 


Leu 


Arg 


Gly 


Cys 


vai 


Thr 


He 


His 


Phe 


Ser 


Asn 


Cys 


Val 


Glu 


Cys 


Asn 


Asn 


Tyr 


Thr 


Gly 


Ser 


Arg 


Asn 




Gly Tyr 


Pro 


Ala 


Asp 


Tyr 


Ala 


Ser 


Arg 


Arg 


Glu 


Asn 


Pro 


Cys 


Pro 


Leu 


Pro 


Ala 


Gly Tyr 


Thr 


Asp 


Lys 


Val 


Trp 


He 


Val 


Asp 


Ser 


Val 


Glu 


Leu 
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5.14 Example 14 - Nucleic Acid Sequences of the Genes 
Encoding Modified CryIC* Crystal Proteins 
5.14.1 Nucleic Acid Sequence of cry1C-R148A (SEQ ID NO:l) 

ATGGAGGAAAATAATCAAAATCAATGCATACCTTACAATTGTTTAAGTAATCCTC3AAGAAGTACTTTTGGAT 

GGAGAACGGATATCAACTGGTAATTCATCAATTGATATTTCTCTGTCACTTGTTCAGTTTCTGGTATCTAAC 

TTTGTACCAGGGGGAGGATTTTTAGTTGGATTAATAGATTTTGTATGGGGAATAGTTGGCCCTTCTCAATGG 

GATGCATTTCTAGTACAAATTGAACAATTAATTAATGAAAGAATAGCTGAATTTGCTAGGAATGCTGCTATT 

GCTAATTTAGAAGGATTAGGAAACAATTTCAATATATATGTGGAAGCATTTAAAGAATGGGAAGAAGATCCT 

AATAATCCAGCAACCAGGACCAGAGTAATTGATCGCTTTCGTATACTTGATGGGCTACTTGAAAGGGACATT 

CCTTCGTTTGCAATTTCTGGATTTGAAGTACCCCTTTTATCCGTTTATGCTCAAGCGGCCAATCTGCATCTA 

GCTATATTAAGAGATTCTGTAATTTTTGGAGAAAGATGGGGATTGACAACGATAAATGTCAATGAAAACTAT 

AATAGACTAATTAGGCATATTGATGAATATGCTGATCACTGTGCAAATACGTATAATCGGGGATTAAATAAT 

TTACCGAAATCTACGTATCAAGATTGGATAACATATAATCGATTACGGAGAGACTTAACATTGACTGTATTA 

GATATCGCCGCTTTCTTTCCAAACTATGACAATAGGAGATATCCAATTCAGCCAGTTGGTCAACTAACAAGG 

GAAGTTTATACGGACCCATTAATTAATTTTAATCCACAGTTACAGTCTGTAGCTCAATTACCTACTTTTAAC 

GTTATGGAGAGCAGCGCAATTAGAAATCCTCATTTATTTGATATATTGAATAATCTTACAATCTTTACGGAT 

TGGTTTAGTGTTGGACGCAATTTTTATTGGGGAGGACATCGAGTAATATCTAGCCTTATAGGAGGTGGTAAC 

ATAACATCTCCTATATATGGAAGAGAGGCGAACCAGGAGCCTCCAAGATCCTTTACTTTTAATGGACCGGTA 

TTTAGGACTTTATCAAATCCTACnTACGATTATTACAGCAACCTTGGCCAGCGCCACCATTTAATTTACGT 

GGTGTTGAAGGAGTAGAATTTTCTACACCTACAAATAGCTTTACGTATCGAGGAAGAGGTACGGTTGATTCT 

TTAACTGAATTACCGCCTGAGGATAATAGTGTGCCACCTCGCGAAGGATATAGTCATCGTTTATGTCATGCA 

ACTTTTGTTCAAAGATCTGGAACACCTTTTTTAACAACTGGTGTAGTATTTTCTTGGACGCATCGTAGTGCA 

ACTCTTACAAATACAATTGATCCAGAGAGAATTAATCAAATACCTTTAGTGAAAGGATTTAGAGTTTGGGGG 

GGCACCTCTGTCATTACAGGACCAGGATTTACAGGAGGGGATATCCTTCGAAGAAATACCTTTGGTGATTTT 

GTATCTCTACAAGTCAATATTAATTCACCAATTACCCAAAGATACCGTTTAAGATTTCGTTACGCTTCCAGT 

AGGGATGCACGAGTTATAGTATTAACAGGAGCGGCATCCACAGGAGTGGGAGGCCAAGTTAGTGTAAATATG 

CCTCTTCAGAAAACTATGGAAATAGGGGAGAACTTAACATCTAGAACATTTAGATATACCGATTTTAGTAAT 

CCTTTTTCATTTAGAGCTAATCCAGATATAATTGGGATAAGTGAACAACCTCTATTTGGTGCAGGTTCTATT 

AGTAGCGGTGAACTTTATATAGATAAAATTGAAATTATTCTAGCAGATGCAACATTTGAAGCAGAATCTGAT 

TTAGAAAGAGCACAAAAGGCGGTGAATGCCCTGTTTACTTCTTCCAATCAAATCGGGTTAAAAACCGATGTG 

ACGGATTATCATATTGATCAAGTATCCAATTTAGTGGATTGTTTATCAGATGAATTTTGTCTGGATGAAAAG 

CGAGAATTGTCCGAGAAAGTCAAACATGCGAAGCGACTCAGTGATGAGCGGAATTTACTTCAAGATCCAAAC 

TTCAGAGGGATCAATAGACAACCAGACCGTGGCTGGAGAGGAAGTACAGATATTACCATCCAAGGAGGAGAT 

GACGTATTCAAAGAGAATTACGTCACACTACCGGGTACCGTTGATGAGTGCTATCCAACGTATTTATATCAG 

AAAATAGATGAGTCGAAATTAAAAGCTTATACCCGTTATGAATTAAGAGGGTATATCGAAGATAGTCAAGAC 

TTAGAAATCTATTTGATCCGTTACAATGCAAAACACGAAATAGTAAATGTGCCAGGCACGGGTTCCTTATGG 

CCGCTTTCAGCCCAAAGTCCAATCGGAAAGTGTGGAGAACCGAATCGATGCGCGCCACACCTTGAATGGAAT 

CCTGATCTAGATTGTTCCTGCAGAGACGGGGAAAAATGTGCACATCATTCCCATCATTTCACCTTGGATATT 

GATGTTGGATGTACAGACTTAAATGAGGACTTAGGTGTATGGGTGATATTCAAGATTAAGACGCAAGATGGC 

CATGCAAGACTAGGGAATCTAGAGTTTCTCGAAGAGAAACCATTATTAGGGGAAGCACTAGCTCGTGTGAAA 

AGAGCGGAGAAGAAGTGGAGAGACAAACGAGAGAAACTGCAGTTGGAAACAAATATTGTTTATAAAGAGGCA 

AAAGAATCTGTAGATGCTTTATTTGTAAACTCTCAATATGATAGATTACAAGTGGATACGAACATCGCAATG 

ATTCATGCGGCAGATAAACGCGTTCATAGAATCCGGGAAGCGTATCTGCCAGAGTTGTCTGTGATTCCAGGT 

GTCAATGCGGCCATTTTCGAAGAATTAGAGGGACGTATTTTTACAGCGTATTCCTTATATGATGCGAGAAAT 

GTCATTAAAAATGGCGATTTCAATAATGGCTTATTATGCTGGAACGTGAAAGGTCATGTAGATGTAGAAGAG 

CAAAACAACCACCGTTCGGTCCTTGTTATCCCAGAATGGGAGGCAGAAGTGTCACAAGAGGTTCGTGTCTGT 

CCAGGTCGTGGCTATATCCTTCGTGTCACAGCATATAAAGAGGGATATGGAGAGGGCTGCGTAACGATCCAT 

GAGATCGAAGACAATACAGACGAACTGAAATTCAGCAACTGTGTAGAAGAGGAAGTATATCCAAACAACACA 

GTAACGTGTAATAATTATACTGGGACTCAAGAAGAATATGAGGGTACGTACACTTCTCGTAATCAAGGATAT 

GACGAAGCCTATGGTAATAACCCTTCCGTACCAGCTGATTACGCTTCAGTCTATGAAGAAAAATCGTATACA 

GATGGACGAAGAGAGAATCCTTGTGAATCTAACAGAGGCTATGGGGATTACACACCACTACCGGCTGGTTAT 
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GTAACAAAGGATTTAGAGTACTTCCCAGAGACCGATAAGGTATGGATTGAGATCGGAGAAACAGAAGGAACA 
TTCATCGTGGATAGCGTGGAATTACTCCTTATGGAGGAA 



5.14.2 Nucleic Acid Sequence of cry1C-R148D (SEQ ID NO:3) 

5 ATGGAGGAAAATAATCAAAATCAATGCATACCTTACAATTGTTTAAGTAATCCTGAAGAAGTACTTTTGGAT 
GGAGAACGGATATCAACTGGTAATTCATCAATTGATATTTCTCTGTCACTTGTTCAGTTTCTGGTATCTAAC 
TTTGTACCAGGGGGAGGATTTTTAGTTGGATTAATAGATTTTGTATGGGGAATAGTTGGCCCTTCTCAATGG 
GATGCATTTCTAGTACAAATTGAACAATTAATTAATGAAAGAATAGCTGAATTTGCTAGGAATGCTGCTATT 
GCTAATTTAGAAGGATTAGGAAACAATTTCAATATATATGTGGAAGCATTTAAAGAATGGGAAGAAGATCCT 
1 0 AATAATCCAGCAACCAGGACCAGAGTAATTGATCGCTTTCGTATACTTGATGGGCTACTTGAAAGG^ACATT 
CCTTCGTTTGACTVTTTCTGGATTTGAAGTACCCCT^ 

GCTATATTAAGAGATTCTGTAATTTTTGGAGAAAGATGGGGATTGACAACGATAAAT^ 
AATAGACTAATTAGGCATATTGATGAATATGCTGATCACT 

TTACCGAAATCTACGTATCAAGATTGGATAACATATAATCGATTACGGAGAGACTTAACATTGACTGTATTA 

15 .GATATCGCCGCTTTCTTTCCAAACTATGACAATAGGAGATATCCAATTCAGCCAGTTGGTCAACTAACAAGG 
GAAGTTTATACGGACCCATTAATTAATTTTAATCCACAGTTACAGTCTGTAGCTCAATTACCTACTTTTAAC 
GTTATGGAGAGCAGCGCAATTAGAAATCCTCATTTATTTGATATATTGAATAATCTTACAATCTTTACGGAT 
TGGTTTAGTGTTGGACGCAATTTTTATTGGGGAGGACATCGAGTAATATCTAGCCTTATAGGAGGTGGTAAC 
ATAACATCTCCTATATATGGAAGAGAGGCGAACCAGGAGCCTCCAAGATCCTTTACTTTTAATGGACCGGTA 

20 TTTAGGACTTTATCAAATCCTACTTTACGATTATTACAGCAACCTTGGCCAGCGCCACCATTTAATTTACGT 
GGTGTTGAAGGAGTAGAATTTTCTACACCTACAAATAGCTTTACGTATCGAGGAAGAGGTACGGTTGATTCT 
TTAACTGAATTACCGCCTGAGGATAATAGTGTGCCACCTCGCGAAGGATATAGTCATCGTTTATGTCATGCA 
ACTTTTGTTCAAAGATCTGGAACACCTTTTTTAACAACTGGTGTAGTATTTTCTTGGACGCATCGTAGTGCA 
ACTCTTACAAATACAATTGATCCAGAGAGAATTAATCAAATACCTTTAGTGAAAGGATTTAGAGTTTGGGGG 

25 GGCACCTCTGTCATTACAGGACCAGGATTTACAGGAGGGGATATCCTTCGAAGAAATACCTTTGGTGATTTT 
GTATCTCTACAAGTCAATATTAATTCACCAATTACCCAAAGATACCGTTTAAGATTTCGTTACGCTTCCAGT 
AGGGATGCACGAGTTATAGTATTAACAGGAGCGGCATCCACAGGAGTGGGAGGCCAAGTTAGTGTAAATATG 
C CTCTTCAGAAAACTATGGAAAT AGGGGAGAACTTAACATCTAGAACATTTAGATATAC CGATTTTAGTAAT 
CCTTTTTCATTTAGAGCTAATCCAGATATAATTGGGATAAGTGAACAACCTCTATTTGGTGCAGGTTCTATT 

30 AGTAGCGGTGAACTTTATATAGATAAAATTGAAATTATTCTAGCAGATGCAACATTTGAAGCAGAATCTGAT 
TTAGAAAGAGCACAAAAGGCGGTGAATGCCCTGTTTACTTCTTCCAATCAAATCGGGTTAAAAACCGATGTG 
ACGGATTAT CATATTGATCAAGTAT C CAATTTA3TGGATTGTTTATCAGATGAATTTTGTCTGGATGAAAAG 
CGAGAATTGTCCGAGAAAGTCAAACATGCGAAGCGACTCAGTGATGAGCGGAATTTACTTCAAGATCCAAAC 
TTCAGAGGGATCAATAGACAACCAGACCGTGGCTGGAGAGGAAGTACAGATATTACCATCCAAGGAGGAGAT 

35 GACGTATTCAAAGAGAATTACGTCACACTACCGGGTACCGTTGATGAGTGCTATCCAACGTATTTATATCAG 
AAAATAGATGAGTCGAAATTAAAAGCTTATACCCGTTATGAATTAAGAGGGTATATCGAAGATAGTCAAGAC 
TTAGAAATCTATTTGATCCGTTACAATGCAAAACACGAAATAGTAAATGTGCCAGGCACGGGTTCCTTATGG 
CCGCTTTCAGCCCAAAGTCCAATCGGAAAGTGTGGAGAACCGAATCGATGCGCGCCACACCTTGAATGGAAT 
CCTGATCTAGATTGTTCCTGCAGAGACGGGGAAAAATGTGCACATCATTCCCATCATTTCACCTTGGATATT 

40 GATGTTGGATGTACAGACTTAAATGAGGACTTAGGTGTATGGGTGATATTCAAGATTAAGACGCAAGATGGC 
CATGCAAGACTAGGGAATCTAGAGTTTCTCGAAGAGAAACCATTATTAGGGGAAGCACTAGCTCGTGTGAAA 
AGAGCGGAGAAGAAGTGGAGAGACAAACGAGAGAAACTGCAGTTGGAAACAAATATTGTTTATAAAGAGGCA 
AAAGAATCTGTAGATGCTTTATTTGTAAACTCTCAATATGATAGATTACAAGTGGATACGAACATCGCAATG 
ATTCATGCGGCAGATAAACGCGTTCATAGAATCCGGGAAGCGTATCTGCCAGAGTTGTCTGTGATTCCAGGT 

45 GTCAATGCGGCCATTTTCGAAGAATTAGAGGGACGTATTTTTACAGCGTATTCCTTATATGATGCGAGAAAT 
GTCATTAAAAATGGCGATTTCAATAATGGCTTATTATGCTGGAACGTGAAAGGTCATGTAGATGTAGAAGAG 
CAAAACAACCACCGTTCGGTCCTTGTTATCCCAGAATGGGAGGCAGAAGTGTCACAAGAGGTTCGTGTCTGT 
CCAGGTCGTGGCTATATC CTT CGTGT CACAGC ATATAAAGAGGGATATGGAGAGGGCTGCGT AACGATCC AT 
GAGATCGAAGACAATACAGACGAACTGAAATTCAGCAACTGTGTAGAAGAGGAAGTATATCCAAACAACACA 

50 GTAACGTGTAATAATTATACTGGGACTCAAGAAGAATATGAGGGTACGTACACTTCTCGTAATCAAGGATAT 
GACGAAGC CTATGGTAATAAC C CTTCCGTAC CAGCTGATTACGCTTCAGTCTATGAAGAAAAATCGTAT ACA 
GATGGACG AAGAGAGAATC CTTGTGAAT CTAACAGAGGCT ATGGGGATTACACACCACT AC CGGCTGGTTAT 
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